Inhibition of heat-induced aggregation of a beta-lactoglobulin-stabilized emulsion by very small additions of casein.
Heat stability has been studied in model systems of oil-in-water emulsions (3 wt.% total protein, 45 vol.% n-tetradecane, pH 6.8, ionic strength 30-50 mM) with pure beta-lactoglobulin (beta-lg) as the main emulsifier. The effect of small additions of sodium caseinate, beta-casein or alpha s1-casein prior to emulsion preparation has been investigated. Samples heated for 3 min at 90 degrees C were monitored with respect to changes in viscosity and particle-size distribution. As expected, the pure beta-lg-stabilized emulsions were susceptible to heat-induced changes. But the replacement of just 1% of the beta-lg by sodium caseinate (0.03 wt.% caseinate in the total emulsion) led to complete elimination of any heat-induced viscosity or particle size increase. These findings show that a very small proportion of casein can inhibit the susceptibility of a beta-lg-based emulsion to heat-induced destabilization. The magnitude of the effect is dependent on the type of casein, with the order of effectiveness being beta-casein>sodium caseinate>alpha s1-casein. This work has potential implications for the development of milk protein-stabilized emulsions of improved shelf life.